Factors affecting successful in vitro fertilization of bovine follicular oocytes.
These experiments were designed to define and optimize the efficiency of a system whereby bovine oocytes could be fertilized in vitro. The frequency of ova penetrated and the stage of fertilization were the end points examined. All experiments utilized cumulus-oocyte complexes from 1- to 5-mm follicles which were matured in vitro prior to fertilization. The experiments were designed to examine the effects of the following factors on fertilization: 1) pretreatment of sperm with ionomycin (a Ca++ ionophore), 2) preincubation of sperm at a high concentration and the presence of hypotaurine and epinephrine during fertilization, 3) the use of either follicle-stimulating hormone (FSH) or cAMP for the induction of cumulus expansion prior to fertilization, and 4) the need for the presence of cumulus cells during fertilization. Sperm exposure to ionomycin or preincubation at high sperm concentrations was not necessary for fertilization. The presence of hypotaurine and epinephrine during fertilization improved (P less than 0.05) the quality of fertilization (i.e., higher frequencies of oocytes with both female and male pronuclei were observed). However, they did not increase the percentage of ova penetrated (P greater than 0.05). Fertilization frequencies were not different (P greater than 0.05) between oocytes with cumulus expansion induced by FSH or cAMP. However, the use of either treatment resulted in higher fertilization rates when compared to untreated controls (P less than 0.05). Finally, while the presence of cumulus cells was not necessary for penetration of ova, increased frequencies of ova with both male and female pronuclei were found when cumuli were present (P less than 0.05).